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DETAILED ACTION 

Response to Amendment 

1 . This office action is in response to the amendments received on 06/18/2009. 

Information Disclosure Statement 

2. The information disclosure statement submitted on 06/18/2009 has been 
considered and made of record by the Examiner. 

Claim Objections 

3. Claim 6 is objected to because of the following informalities: as to claim 6, "the 
number of users" has antecedent basis problem. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 2, 4, 6, 7, and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over background of invention further in view of Posti (US 2002/0021764). 

As to claim 1, Applicants in the background of invention disclose an adaptive 
array antenna system (see Fig. 1), comprising: modulation mean 101 having a plurality 
of modulators for generating transmitting data corresponding to the number of users 
(see page 6, lines 36-37 - page 7, line 1); beam forming means 102 (see page 7, line 1- 
4) having a plurality of beam formers for generating a multiplexed data by multiplexing 
the generated transmitting data to a beam forming weight; vector addition means 103 
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for generating sum data by adding outputs of the beam forming means corresponding to 
a user (see page 7, lines 5-8); array error compensation means 108 for generating an 
error compensation coefficient of each channel (see block 106 and page 7, lines 32-37) 
and error compensated data, the array error compensation means multiplexing a 
reverse of a transfer function of an array transmitting means to the sum data from the 
vector addition means 103 (see page 7, lines 8-10) by using a compensation signal 
inputted through a frequency down conversion means 114; compensation signal 
extraction means 1 13 for extracting the compensation signal from an output signal of 
the array transmitting means 110 and outputting the compensation signal; the frequency 
down-conversion means 1 14 for generating the frequency down converted signal by 
frequency-down converting the compensation signal; the array transmitting means 110 
for converting the signal from the array error compensation means to an analogue 
signal and frequency-up converting the analogue signal (see page 7, lines 10-13); and 
array antenna 1 15 for transmitting an output signal passed through the compensation 
signal extraction means 113. Applicants in the background of invention disclose all the 
subject matters claimed in claim 1 , except for array linearization means for receiving the 
error compensated data from the array error compensation means, generating 
linearized signal by linearizing the error compensated data by using frequency down 
converted signal from the frequency down conversion means and transferring the 
linearized signal to the transmitting means, wherein the array linearization means 
includes non-linear coefficient extraction means for receiving an output signal of the 
array error compensation means, comparing the output signal and the frequency down 
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converted signal form the frequency down conversion means and extracting a non- 
linear coefficient for each channel, and pre-distortion means for linearizing the error 
compensated data from the array error compensation means by multiplexing the 
extracted non-linear coefficient to the error compensated data. Applicants in the 
background of invention also do not disclose that an updating period of the error 
compensation coefficient is faster than an updating period of the non-linear coefficients. 
Posti, in the same field of endeavor, shows a communication system (see Fig. 4) 
comprising: an array linearization means (see block 108) for receiving an input data 
signal (see the output of blocks 1 06) and generating linearized signal by linearizing the 
data by using frequency down converted signal (i.e. the output of channeliser 140, see 
also downconverter 132) from the frequency down conversion means (see 
downconverter 132) and transferring the linearized signal to transmitting means (see 
antenna 126), wherein the array linearization means includes non-linear coefficient 
extraction means (see Fig. 7, subtracters 202) for receiving an output signal of the 
modulators 106, comparing the output signal and the frequency down converted signal 
(see the output of channeliser 140, as explained above) form the frequency down 
conversion means (see multiplier 132) and extracting a non-linear coefficient for each 
channel (see the outputs of 202s), and pre-distortion means for linearizing the 
modulated data by multiplexing the extracted non-linear coefficient to the modulated 
data (see paragraph 0039). It would have been obvious to one of ordinary skill in the art 
at the time of invention to modify Applicants' background of invention as suggested by 
Posti to correct the amplification distortion caused by the amplifier in the transmit path 
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(see paragraphs 0001-0012). Posti does not expressly disclose that the array 
linearization means (predistorter 108) receives the error compensated signal instead of 
the data signal; however since the purpose of using a pre-distorter in transmitter is only 
to correct the amplification distortion caused by the RF power amplifier, the position (or 
location) of pre-distorter in the transmitter is a matter of design choice. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of invention to 
combine the teachings of Applicants in the background of invention with Posti's 
teachings and place the pre-distorter for instance immediately after the array error 
compensator to meet the design requirements of the system. Applicants' background of 
invention and Posti do not disclose that an updating period of error compensation 
coefficient is faster than an updating period of the nonlinear coefficients (i.e. calculating 
new non-linear coefficients as described by Posti in paragraph 0050). However, it is a 
matter of design choice and therefore, it would have been obvious to one of ordinary 
skill in the art at the time of invention to update one set of coefficients more often than 
the other set to meet the design requirements and conditions of the communication 
system. 

As to claim 2, Applicants in the background of invention further disclose that the 
array error compensation means 108 includes: error compensation signal generation 
means 104 for generating a digital error compensation signal to be injected to a channel 
in order to estimate the transfer function of the array transmitting means; error 
compensation signal injection 105 for generating digital transmitting data by adding an 
output vector of the vector addition means 103 and a vector of the digital error 
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compensation signal vector; error compensation coefficient estimation means 106 for 
estimating the error compensation coefficient of each channel by considering relation 
between the compensation signal from the frequency down conversion means 114 and 
the error compensated signal generated from the error compensation signal generation 
means 104; and error compensation means 107 for multiplexing a reverse of the error 
compensation coefficient to the digital transmitting data (see page 7, lines 8-10) 
generated from the error compensation signal injection means 105 in each transmitting 
channel of the array transmitting means 110 and transferring a result of the multiplexing 
to the array transmitter means. 

As to claim 6, Applicants in the background of invention disclose a linearization 
method comprising the steps of: generating a transmitting signal corresponding to a 
number of users (see Fig. 1 , block 101 ,and page 6 last paragraph); generating 
multiplexed data by multiplexing the transmitting data with a beam forming weight (see 
beam-formers 102 and page 7, lines 104); c) generating sum data (see 103) by adding 
the multiplexed data; d) generating an error compensation coefficient of each channel 
(see block 106 and page 7, last paragraph) and error compensated data (see block 
107), the error compensated data being generated by compensating a frequency down 
converted signal (see the output of block 114), which is the transmitting signal that 
passes through a frequency down converter. Applicants in the background of invention 
disclose all the subject matters claimed in claim 6, except for receiving the error 
compensated data from the step d), comparing the error compensated data and the 
frequency down converted signal and extracting a non-linear coefficient of each 
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channel; and linearizing the error compensated data from the step d) by multiplexing the 
extracted non-linear coefficient of each channel with the error compensated data 
wherein an updating period of the error compensation coefficient is faster than an 
updating period of the non-linear coefficient. Posti, in the same filed of endeavor, 
discloses a linearization method comprising the steps of: receiving an input data signal 
(see Fig. 7, block 108a, subtractors 202), comparing the input data signal and a 
frequency down converted signal (see Fig. 4, units 132, 140, and 108) and extracting a 
non-linear coefficient of each channel (see Fig. 7, the outputs of subtractors); and 
linearizing the input data by multiplexing the extracted non-linear coefficient of each 
channel with input data signal (see paragraph 0039). It would have been obvious to one 
of ordinary skill in the art at the time of invention to modify Applicants' background of 
invention as suggested by Posti to correct the amplification distortion caused by the 
amplifier in the transmit path (see paragraphs 0001-0012). Posti does not expressly 
disclose using the error compensated signal instead of input data signal to generate 
non-linear coefficients; however since the purpose of using a pre-distorter in transmitter 
is only to correct the amplification distortion caused by the RF power amplifier, the 
position (or location) of pre-distorter in the transmitter is a matter of design choice. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the teachings of Applicants in the background of invention with 
Posti's teachings and place the pre-distorter for instance immediately after the error 
compensator to meet the design requirements of the system. Applicants' background of 
invention and Posti also do not disclose that an updating period of error compensation 
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coefficient is faster than an updating period of the nonlinear coefficients (i.e. calculating 
new non-linear coefficients as described by Posti in paragraph 0050). However, it is a 
matter of design choice and therefore, it would have been obvious to one of ordinary 
skill in the art at the time of invention to update one set of coefficients more often than 
the other set to meet the design requirements and conditions of the communication 
system. 

As to claim 7, Applicants in the background of invention further disclose d-l) 
generating a digital error compensation signal (see Fig. 1, block 104) to be injected (see 
block 105 and page 7) to a channel in order to estimates a transfer function of an array 
transmitting means in the adaptive array antenna system; d-2) generating digital 
transmitting data by adding the sum data from step c) and the digital error 
compensation signal from the step d-l (see block 105); d-3) estimating the error 
compensation coefficient by considering a relation between the frequency down 
converted signal and the digital error compensation signal (see block 106); and d-4) 
multiplexing the digital transmitting signal form the step d-2) and a reverse of the error 
compensation coefficient from the step d-3 (see block 107 and page 1, first paragraph). 

As to claims 4 and 10, Applicants in the background of invention disclose that the 
error compensation coefficient is a transfer function of the array transmitting means (see 
page 7, lines 32-33). 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LEILA MALEK whose telephone number is (571)272- 
8731 . The examiner can normally be reached on 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Leila Malek 
Examiner 
Art Unit 2611 
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/Leila Malek/ 
Examiner, Art Unit 2611 



/Mohammad H Ghayour/ 

Supervisory Patent Examiner, Art Unit 2611 



